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(57) [Abstract] 

[Problems to be Solved by the Invention] 

particle size distribution being sharp , with drying and fine 
particle silica dispersion which can form coating where clarity 
is high is offered with porous. 

[Means to Solve the Problems] 

specific surface area being 300 mVg~1000m^/g with nitrogen 
adsorption method , to designate liquid which silica fine 
particle where pore volume is 0.4 ml/g-2.0 ml/g disperses to 
colloidal as the seed liquid, under existing of alkah, at a time 
trace adding the feed liquid which consists of active silicic 
acid aqueous solution and/or alkoxysilane vis-a-vis said seed 
liquid, silica fine particle growing, With nitrogen adsorption 
method specific surface area 1 00 m^ /g'-400mVg^ average 
secondary particle diameter 20 nm~300 nmv and pore 
volume method o which produces silica fine particle 
dispersed liquid which silica fine particle of 0.5 ml/g-'2.0 ml/g 
disperses to colloidal 
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[Claim(s)] 
[Claim 1] 

specific surface area being 300 mVg~1000m^/g with nitrogen 
adsorption method , it designates liquid which silica fine 
particle where pore volume is 0.4 ml/g--2.0 ml/g disperses to 
colloidal as seed liquid, after adding alkali to said seed liquid, 
at a time trace adding feed liquid which consists of at least 
one kind which is chosen from the active silicic acid aqueous 
solution and alkoxysilane vis-a-vis said seed liquid it grows it 
designates silica fine particle as feature, With nitrogen 
adsorption method specific surface area 100 m^/g~400m^/gv 
average secondary particle diameter 20 nm'-300 nm^ and 
pore volume manufacturing methodo of silica fine particle 
dispersed liquid which silica fine particle of 0.5 ml/g-'2.0 ml/g 
disperses to colloidal 

[Claim 2] 

specific surface area being 300 mVg--1000m^/g with nitrogen 
adsorption method , liquid which silica fine particle where 
pore volume is 0.4 ml/g~2.0 ml/g disperses to colloidal is 
designated as seed liquid, is blend of feed liquid and alkali 
which consist of at least one kind which is chosen from active 
sihcic acid aqueous solution and alkoxysilane vis-a-vis the 
said seed liquid added at a time trace?. Or at a time trace 
adding said feed liquid and alkali simultaneously,silica fine 
particle it grows it makes feature, with nitrogen adsorption 
method specific surface area 100 m^/g'-400m^/gs average 
secondary particle diameter 20 imi~300 nm^ and pore 
volume manufacturing methodo of silica fine particle 
dispersedliquid which silica fine particle of 0.5 ml/g~2.0 ml/g 
disperses to colloidal 

[Claim 3] 

seed liquid, at a time trace adding acrive silicic acid aqueous 
solution in hot water, the manufacturing methodo of 
colloidal dispersion of silica fine particle which is stated in 
Claim 1 or Claim 2 which issomething which is produced 

[Claim 4] 

seed liquid, heating active silicic acid aqueous solution, 
manufacturing methodo of colloidal dispersion of silica fine 
particle which is stated in Claim 1 or Claim 2 which is 
something which is produced 

[Claim 5] 

seed liquid, adding alkoxysilane to water, manufacturing 
methodo of colloidal dispersion of silica fine particle which 
is stated in Claim 1 or Claim 2 which is something which 
isproduced by hydrolysis doing 



Page 4 Paterra Instant MT Machine Translation 



JP2001354408A 



2001-12-25 



[il*is 7] 
[if ^31 8] 

100mVg~400mVg. $ffl?L^SA^ 0.5ml/g~2.0ml/g 
^(7)±t"— lOnm-'TOnm CZ)KH(Cfel'J. An 



[!f*3S9] 

S * i» ^ ;i J: >5 J± a ® ft A< 
100mVg-400mVg. $ffi?L#^A< 0.5ml/g--2.0ml/g 

^3^ife;^T:fcoT. 560nin (7);fi^S[Zfclt^K 
3tg*^@}^5J^;lJt 1.0 SM%ICfcl^r 0.3 

A^oHff^^i^iiJg 10.0 «M%f::fc(+^® 
TtSA^ 0.3 aTXh^iyWmt^'T^Wii&o 

itmm 10] 

[ff ^11 12] 

iii^'rmymmiimLxiywmii'mm 

m. i,L<ltfMtt^mizTJ[^M^mmLX 



[Claim 6] 

seed liquid, pulverizing any one^ or these blend of wet 
method silica and the dry method silica with mechanical 
means, manufacturing methodo of colloidal dispersion of 
silica fine particle which isstated in Claim 1 or Claim 2 which 
is something which is produced 

[Claim 7] 

manufacturing methodo of colloidal dispersion of silica fine 
particle which is stated in Claim 1 or Claim 2 where alkali is 

ammonia 

[Claim 8] 



With nitrogen adsorption method specific surface area 100 
m^/g~400mVgs pore volume in silica fine particle dispersed 
liquid which silica fine particle of 0.5 mI/g-2.0 ml/g disperses 
to colloidal, with dynamic light scattering method the main 
peak of weight conversion particle diameter distribution 
which was measured making use of laser grain size meter isa 
range of 10 nm~70 nm, at same time standard deviation being 
10 nm or less , the silica fine particle dispersed liquid which is 
80% or more of cumulative total weight towhich integrated 
weight of main peak includes peak other than main peak. 

[Claim 9] 



With nitrogen adsorption method specific surface area 100 
mVg~400m^/gv pore volume in silica fine particle dispersed 
liquid which silica fine particle of 0.5 ml/g-2.0 ml/g disperses 
to colloidal, absorbance in wavelength of 560 run in solid 
component concentration l.O weight% with 0.3 or less , silica 
fine particle dispersed liquidwhere absorbance at same time in 
solid component concentration 10.0 weight% is 0.3 or less. 

[Claim 10] 

ink jet recording sheeto where paint which contains silica 
fine particle dispersed liquidwhich is stated in Claim 8 or 
Claim 9 was painted 

[Claim 11] 

Dripping active silicic acid aqueous solution to hot water, 
forming silica fine particle agglomerate dispersion, before 
dispersion causes precipitation, or gelation before doing, 
adding alkali,while silica fine particle agglomerate being 
stabilized, maintaining said stable state next at a time trace 
adding active silicic acid aqueous solution, it grows it 
designates silica fine particle as feature, manufacturing 
methodo of porous silica fine particle dispersed liquid 

[Claim 12] 

Heating active silicic acid aqueous solution, forming silica 
fine particle agglomerate dispersion, before dispersion 
causesprecipitation, or gelation before doing, adding alkali, 
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while the silica fine particle agglomerate being stabilized, 

maintaining said stable state next at a time trace adding active 
silicic acid aqueous solution, it grows it designates silica fine 
particle as feature,manufacturing methodo of porous silica 
fine particle dispersed liquid 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards dispersion and its manufacturing 
method which silica fme particle disperses to colloidal, when 
furthermore primary particle of silica cohering, secondary 
particle which was formed has dispersed details, to colloidal, 
dries and itregards manufacturing method of silica fine 
particle dispersed liquid which can form the coating where 
clarity is high with porous. 

[0002] 

[Prior Art] 

In regard to manufacturing method of silica fine particle 
dispersed liquid, manufacturing method of the colloidal silica 
which particle monodisperse does from until recently in 
stabilityis mainly known. 

By, treating dilute aqueous solution of sodium silicate with 
cation exchange resin,maiiufacturing active silicic acid 
aqueous solution of acidic in for example U.S. Patent 
2577484 specification , adding alkali vis-a-vis portion of this 
active silicic acid aqueous solution, being stabilized, you 
polymerize,seed particle of silica monodisperse liquid (seed 
liquid ) which is done making. While keeping alkali 
conditions, adding remainder (feed liquid ) of active silicic 
acid aqueous solution to thisgradually, polymerizing silicic 
acid, method which grows has beendisclosed monodisperse 
particle of colloidal silica. 

[0003] 

When monodisperse colloidal silica is produced, 
manufacturing method which is most used for industrially as 
description above is ion exchange resin method. 

While controlling particle diameter freely with this method , 
with alkali metal silicate which begins water glass which is a 
inexpensive industrial product as starting material, at same 
time particle diameter distribution produces sharp 
monodisperse colloidal silica has become possible . 

As for monodisperse colloidal silica which is acquired with 
these method, because most with perfect sphere particle, 
without each primary particle cohering monodisperse it has 
done,with dry state particle is filled , structure where empty 
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gap between particle is very little is taken. 

Therefore, pore volume of these monodisperse colloidal silica 
is under 0.5 ml/g generally. 

[0004] 

On one hand, there is a containing water amorphous silica 
which is produced with wet method as the porous silica where 

pore volume is large. 

It is something where this mixes mineral acid to alkali silicate 
solution, wet milling after gelation or settling does and is 
acquired. 

To for example Japan Unexamined Patent Publication Showa 
55 — 1 16613 disclosure , dividing in 2 -stage vis-a-vis alkali 
silicate aqueoussolution, it does acid addition, filters solution 
after reacting andobtains wetting cake of hydration silicic 
acid, gives shear force or vibration to said wetting cake and 
after making slurry , spray drying it does, method which 
obtains water containing silicic acid amorphous silica of pore 
volume 0.5 ml/g or greater vnth is disclosed. 

silica which is acquired with this kind of wet method, primary 
particle cohering, forms secondary particle, keeps pore 
volume whose 0.5 ml/g or greater are highgenerally with 
empty gap between primary particle or between secondary 

particle. 

But from fact that particle diameter is 1 - 20;mu m, degree of 
scattering of light is high, clouding does dispersion generally, 
when themixed coating of binder was drawn up, coating 
becomes opaque. 

In addition in order narrowing to do with milling method 

particle size distribution is wide,aqueous dispersion causes 
precipitation due to standing and does not show the property 
as colloid. 

[0005] 

Above-mentioned containing water amorphous silica wet 
milling is treated method which is the public knowledge with 
mechanical means as method which obtains dispersion of the 
colloidal silica fine particle. 

primary particle of 3 nm^O nm cohering by adding power 
which is strong insynthetic amorphous silica with mechanical 
means, manufacturing method of colloidal silica fine particle 
whichconsists of secondary particle of 10 nm-300 nm which 
become is disclosed in the for example Japan Unexamined 
Patent Publication Hei 9-286165 disclosure . 

[0006] 

In addition, silica which is acquired as method which obtains 
dispersion which secondary particle of silica disperses to 
water, by the dry method also method which at underwater is 
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pulverized in mechanical is public knowledge. 

method which offers dry method silica which is superior in 
dispersibihty * transparency the volatility siHcon compound 
high temperature is disassembled with method which in 
flame, is stated in for example Japan Examined Patent 
Publication Sho 59-169922 disclosure . 

dry method silica with bulky powder , when you compare 
with wet method silica, pulverizes aqueous dispersion is 
relatively easy in mechanicaL 

But, when because connection between primary particle 
which coheres is weakrelatively, drawing up coating, 
destruction of agglomerated state is easy tohappen vis-a-vis 
strong capillary force which is brought by drying water, 
worksbetween empty gap, there is a or other problem which 
crack is easy to beformed by coating. 

In addition, volatility silicon compounds which is used 
generally with the dry method mainly silicon tetrachloride had 
had deficiency that raw material cost is high bycomparison 
with alkali metal silicate starting material which begins water 
glass. 

[0007] 

[Problems to be Solved by the Invention] 

As for objective of this invention, are silica fine particle 
dispersed hquid of the colloidal and times when its 
manufacturing method is offered, said silica fine particle 
dispersedliquid, primary particle of silica cohering, being 
something which the microscopic secondary particle which 
was formed disperses to colloidal in underwater, particle size 
distribution being sharp , with drying and is something which 
can form coating where clarity is high with porous. 

[0008] 

[Means to Solve the Problems] 

As for these inventors as for result of repeating diligent 

investigation, like belowas description above silica fme 
particle dispersed liquid can be produced discovered with 
method. 

namely, this invention seed liquid (seed liquid ) with does 
liquid which silica fine particle whichpossesses specific 
property disperses to colloidal, as descriptionabove being 
something which obtains silica fine particle dispersed liquid 
the silica fine particle which is included in this seed liquid 
with method which grows,includes each invention below. 

[0009] 

specific surface area being 300 mVg-lOOOmVg with (1) 
nitrogen adsorption method , it designates liquid which silica 
fme particle where pore volume is 0.4 ml/g'-2.0 ml/g^ 
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(2) 
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■C . SB E # « A< 
0.4ml/g~2.0ml/g. ffSL<l* 0.5ml/g~2.0nil/g 

S0:7;^□dF'»7>A^?>SI^*l■5'>'^i:<<!:t,- 

tk$®fllA< lOOm^ /g~400m^ /g. 0*L<tt 
150mV400mVg . W- i$i - ^ =f- ^ t< 
20nm~300nm . M O $ffl ?L # ft 
0.5ml/g~2.0ml/g (7) V U *«g!l4T □ -f Kt^lC 

[0011] 
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(5) '>-K;1?A<7;Hi+i'i'7>^7KlcaSADLr 

(i)iiXii(2)iS(clBii<D v'j (7)3 □ K 

[0012] 
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preferably 0.5 ml/g~2.0 ml/g disperses to colloidal as seed 
liquid, aflier adding alkali to said seed liquid, at a time trace 
adding feed liquid which consists of at least one kind which is 
chosen from the active silicic acid aqueous solution and 
alkoxysilane vis-a-vis said seed liquid it grows it designates 
silica fine particle as feature, With nitrogen adsorption 
method specific surface area 100 m^/g~400mVgs preferably 
1 50mVg~400mVg» average secondary particle diameter 20 
nm~300 nm, and pore volume manufacturing methodo of 
silica fine particle dispersed liquid which silica fine particle of 
0.5 ml/g~2.0 ml/g disperses to colloidal 

[0010] 

specific surface area being 300 mVg~1000mVg with (2) 
nitrogen adsorption method , liquid which silica fine particle 
where pore volume is 0.4 ml/g~2.0 ml/g, preferably 0.5 
ml/g~2.0 ml/g disperses to colloidal is designated as seed 
liquid, is blend of feed liquid and alkali which consist of at 
least one kind which is chosen from active silicic acid 
aqueous solution and alkoxysilane vis-a-vis the said seed 
liquid added at a time trace?. Or at a time trace adding said 
feed liquid and alkali simultaneously,silica fine particle it 
grows it makes feature, with nitrogen adsorption method 
specific surface area 1 00 m^ /g~400m^ /g , preferably 
150mVg~400mVg, average secondary particle diameter 20 
nm~300 nm^ and pore volume manufacturing methodo of 
silica fine particle dispersedliquid which silica fine particle of 
0.5 ml/g'-2.0 ml/g disperses to colloidal 

[0011] 

(3) seed liquid at a time trace adding active silicic acid 
aqueous solution in hot water, the manufacturing methodo of 

colloidal dispersion of silica fine particle which is stated in 
Claim (1) or Claim (2) which is something which is produced 

(4) seed liquid heating active silicic acid aqueous solution, 
manufacturing methodo of colloidal dispersion of silica fme 
particle which is stated in Claim (1) or Claim (2) which is 
something which isproduced 

(5) seed liquid adding alkoxysilane to water, colloidal 
dispersion manufacturing methodo of silica fme particle 
which is stated in Claim (1) or Claim (2) which is something 
which isproduced by hydrolysis doing 

[0012] 

(6) seed liquid pulverizing anyx or these blend of wet 
method silica, dry method silica with mechanical means, 
colloidal dispersion manufacturing method© of silica fine 
particle which is stated in Claim (1) or Claim (2) which is 
something which is produced 

colloidal dispersion manufacturing methodo of silica fine 
particle which is stated in Claim (1) or Claim (2) where(7) 
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l4^^^^«[;"S-CfeoT. 560nm (D;]Sfilcfclt^l!R 
jt^A<@ff^^\SS 1.0 mS%ICtel^T 0.3 JilT 
T'fey. A^ollffJ^^;IS 10.0 «»%lcfc(ti)qR 

%mt^ 0.3 JiiTr'fe-i)v'j*?sia^^»«[j«„ 

[0015] 

(10) ± 12(8)11 X tt(9)iIlc|H« (7) V U :']W4^^ 

(11) il«i7Kl3Stt'tr'l'^7k;tjt^;iSTLri>U* 

( 1 2) S 14 M 7X ^ to ii L r V U ;b «?t S ^ 
[0016] 

[fiw<Dll]5£a)j^^] 
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alkali is ammonia 
[0013] 

With (8) nitrogen adsorption method specific surface area 100 
m^/g~400m^/g. preferably 150mVg~400mVg> pore volume 
in silica fine particle dispersed liquidwhich silica fine particle 
of 0.5 ml/g~2.0 ml/g disperses to colloidal, with dynamic 
light scattering method main peak of weight conversion 
particle diameter distribution which was measured making 
use of laser grain size meter to be a range of 10 nm~70 nm, at 
same time standard deviation being 10 nm or less , silica fine 
particle dispersed liquid which is 80% or more of cumulative 
total weight to which integrated weight of main peak includes 
peak other than the main peak. 

[0014] 

With (9) nitrogen adsorption method specific surface area 100 
mVg~400m^/gs preferably 15 0mVg'--400mVg> pore volume 
in silica fine particle dispersed liquidwhich silica fine particle 
of 0.5 ml/g'-2.0 ml/g disperses to colloidal, absorbance in the 
wavelength of 560 nm in solid component concentrafion 1.0 
weight% with 0.3 or less , silica fine particle dispersedliquid 
where absorbance at same time in solid component 
concentration 10.0 weight% is 0.3 or less. 

[0015] 

(10) above-mentioned Claim (8) or ink jet recording sheeto 
where paint whichcontains silica fine particle dispersed liquid 
which is stated in (9) sectionwas painted 

Dripping active silicic acid aqueous solution to (1 1) hot water, 
forming silica fine particle agglomerate dispersion, before the 
dispersion causes precipitation, or gelation before doing, 
adding the alkali, while silica fine particle agglomerate being 
stabilized, maintaining said stable state next ata time trace 
adding active silicic acid aqueous solution, it grows it 
designates the silica fine particle as feature, manufacturing 
methodo of porous silica fine particle dispersed liquid 

Heating (12) active silicic acid aqueous solution, forming 
silica fine particle agglomerate dispersion, before dispersion 
causesprecipitation, or gelation before doing, adding alkali, 
while the silica fine particle agglomerate being stabilized, 
maintaining said stable state next at a time trace adding active 
silicic acid aqueous solution, it grows it designates silica fine 
particle as feature,manufacturing methodo of porous silica 
fine particle dispersed liquid 

[0016] 

[Embodiment of the Invention] 

laser grain size meter which utilizes principle of dynamic 
light scattering method was used tomeasurement of average 
secondary particle diameter of this invention. 
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[0018] 

mmmm)BiLmmm. ^^:h-3oo mbil 

mi-mmm^-QmrnLtztZb. mtS 5nm~30nm 
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fine particle which is been dispersed in suspended solution 
and solution has done Brownian motion. 

Movement with large particle becomes slow, with small 
particle quick. 

When laser light (He-Nelaser ) is irradiated in this solution, 
light scattering doeswith Raleigh scattering , does Doppler 
shift. 

shift of this vibration frequency can be observed making use 
of photon detection method, the particle diameter^ particle 
diameter distribution can be acquired by analyzing. 

With this invention synthesizing, fine particle which it 
acquires it measured particle diameter with state which at 
underwater is diluted in fully. 

As for primary particle diameter of this invention because it 
has size of 5 nm extent atleast, average secondary particle 
diameter there are not times when small value is taken 
incomparison with above-mentioned range. 

[0017] 

In addition, nitrogen adsorption method was used to 
measurement of specific surface area and the pore volume. 

primary particle diameter it is large for specific surface area to 
be small, it means , the specific surface area being large 
means fact that primary particle diameter is small. 

When spherical silica particle is monodisperse colloidal silica, 
n 3 

^ (nm ^ </sub>*2.720 X 10 /specific surface area it can calculate the diameter of particle, 
with (m /g ), but as for silica flne particle of this invention the primary particle doing, chemical 
bond because secondary particle is formed, as for seeking the diameter of primary particle 
accurately it is difficult. 

Because of this with this invention specific surface area was 
adopted as measure of average particle diameter of primary 
particle. 

[0018] 

When silica fine particle which is produced with this 

invention is observed with the transmission electron 
microscope {Hitachi, Ltd. make and trademark :H-3 00 shape 
Hitachi electron microscope } , structure where spherical 
shape primary particle of diameter 5 nm~30 nm coheres was 
done. 

When specific surface area it is small in comparison with 
above-mentioned range,because primary particle becomes 
large, light scattering becomes strong, transparency of 
dispersion and dry paint film decreases. 

On one hand, when specific surface area it is large in 
comparison withabove-mentioned range, primary particle 
being too small, gelation becomeseasy, to happen means to 
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liIAq#b;|^^c<l^o 

100niVg~400mVg. ff*L<l* 150mV400m'/g 
[0019] 

«A< 300m^ /g^lOOOm' /g s BTl^^t^ 
0,4ml/g'-2.0mI/g.ff*L<l± 0.5mi/g-'2.0ml/g 

J?*L<(± 5nm~2000nm 
^bf::^?SL<(± 10nm~600nm'efc'5>o 

V-KifiLT(D¥±^)-^:>J*iLTSA^^ 300nm \^A±V 
i^H^Jj^a^S^ 300nm JUT Icit'i) £^51*^1: 

l\ 

0.05-10.0 «l:%r*fc^-<!:A^il*Ll\ 
iy-m^i^MW(D'^')i^^9-MfS.t^ 0.05 « 



[0020] 



impair workability. 

In addition, mixing with binder, when it draws up dry paint 
film, the crack is likely to happen, satisfactory coating is 
difficult to beacquired. 

silica fine particle dispersed liquid where by fact that specific 
surface area iscontrolled in 100 m^/g-^400m^/g. preferably 
150mVg~400m^/g, transparency is high, is superior in 
workability can be acquired. 

[0019] 

dispersion, of seed particle agglomeration body furthermore, 
details specific surface area being 300 m^/g'-lOOOm^ /g with ^ 
nitrogen adsorption method , use liquid which porous silica 
fine particle where pore volume isO.4 ml/g~2.0 ml/g. 
preferably 0.5 ml/g~2.0 ml/g disperses to colloidal with this 
invention as seed liquid as the seed liquid. 

average secondary particle diameter of seed particle 
agglomeration body especially is not limited. With preferably 
5 nm~2000 nm , furthermore it is a preferably 10 nm-600 nm. 

average secondary particle diameter of seed particle being 300 
nm or greater , with alkali and theagitation which are added 
with growth step secondary particle diameter becomessmall 
by mechanical power, is , is not necessary always to designate 
average secondary particle diameter of seed particle 
agglomeration body as 300 nm or less. 

concentration of seed particle agglomeration body is 0.05 - 
10.0 weight% at calculation as silica density, itis desirable . 

When calculation as silica density of seed particle 
agglomeration body is under 0.05 weight%, because the 
particle diameter distribution of particle where new seed 
particle generates seed particle agglomeration body after with 
process which grows to be, is acquired becomes broad itis not 
desirable. 

On one hand, when calculation as silica density of seed 
particle agglomeration body exceeds 10 weight%,excessive 
cohesion of particle advances, is , when depending,reaches to 
gelation. 

[0020] 

In order to prevent further cohesion of seed particle 
agglomeration body in the said seed liquid, alkali addition of 
necessary amount is done. 

This alkali operates as condensation catalyst, of active 
silicic acid which is added vis-a-vis seed liquid or hydrolysis 
catalyst of alkoxysilane. 

As alkali which you use especially it is not limited, 
hydroxide, alkaline earth metal hydroxide, alkali metal 
silicate, ammonia, quaternary ammonium hydroxide. 
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[0022] 

7;U:'3'jro,^jD:^;4tt. fi!c:RxSHti(7)v-KiiS 
lCJtLr-B#IC^ijD-ri>:^;i, fc^L^lil^!^*X 
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,=5tt'!7-'f^7X;#;^(~7;i'*'J$;l#LTv-K 
pH A< 7 \>X±tti.hT)\^Mm.^m^-r^:Lti3< 

5S14y'1'K7K;"§;^<7) pH 7 ^SiSir^f^Ji^. 
;St4y^K7K;§j«/)<SB#raa>o^lC'tf;u^b-r 

[0023] 

v-Kj^(Dfi)cftxSr'li. v-K;«^ 60 deg C 
ia±. J:y if *L<I* 80-100 deg C left] ;g-ri)Z 

^fcftl3;Stty'fK7KitJS&l/7;Ua+i/V7 
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amines or other nitrogen compound of sodium hydroxide x 
potassium hydroxide > lithium hydroxide or other alkah 
metal element is listed, it is possible , with alone, or mixes 
these alkali and uses. 

Even among these control of pH of solution being easy, 
whendrawing up dry paint film, volatilization it does easily, 
possible ammonia ismore desirable . 

Furthermore, when ammonia is used, when dry paint film of 
silica and binder was drawn up, clarity of coating is 
satisfactory. 

[0021] 

Concerning addition quantity of alkali especially it is not 
limited, alkali amounts which is necessary in order to 
designate pH of the solution as 6.5 or greater . more 
preferably pH 8 or more furthermore as for details it makes 
alkali amount of 1 X lO'^^l.O mole^ more preferably ^ 
O.Ol'-O.l mole, silica component in seed particle 
agglomeration body (Si02 ) vis-a-vis 1 mole it isdesirable . 

In addition, alkali amount it increases as, namely as pH of the 
solution increases, surface amount of charging of seed particle 
of silica increasing, the repulsive force between particle 
increases because, when dispersion of the agglomerated state 
of seed particle advanced, grew with identical condition there 
is a tendency which average secondary particle diameter 
decreases. 

[0022] 

As for addition method of alkaH, method of adding at one 
timevis-a-vis seed liquid before growth step. Or in time of 
growth step with active silicic acid aqueous solution and 
alkoxysilane whichare added vis-a-vis seed liquid at a time 
trace method ofadding. Or mixing to active silicic acid 
aqueous solution and alkoxysilane, at a time trace you take 
the method which it adds, it is possible . 

Mixing alkali to active silicic acid aqueous solution, when it 
adds to seed liquid, it mixes the alkali amount where pH of 
active silicic acid aqueous solution becomes 7 or greater it 
isdesirable. 

When pH of active silicic acid aqueous solution is under 7, 
active silicic acid aqueous solution gelation does among short 
time, is. 

[0023] 

With growth step of seed liquid, seed liquid is heated to 60 
deg C or greater^ more preferably 80-100 deg C is desirable. 

particle feed liquid which consists of at least one kind which 
in order to growis chosen from active silicic acid aqueous 
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solution and aikoxysilane at a time trace is addedvis-a-vis 
seed liquid which is heated. 

In this growth step, it comes to point of with connecting 
betweenresult and primary particle which grow mutually with 
state where each oneof seed particle coheres to chemical, with 
dry method it can form the agglomerated state of strong 
primary particle very cannot obtain. 

There is not especially restriction in addition method of feed 
liquid, continuous addition is done with constant rate, it is 

desirable . 

[0024] 

active silicic acid aqueous solution which is used with this 
invention, ion exchange treatment doing for example alkali 
metal silicate aqueous solution with hydrogen type cationic 
ion exchange resin, points to silicic acid aqueous solution of 
pH 4 or less which is acquired. 

As active silicic acid aqueous solution 1 - 6 weight% are 
desirable as SiOzConcentration, and active silicic acid aqueous 
solution which is a pH 2-4 is desirable with more preferably 

2-^5 weight%. 

As alkali metal siUcate, it is possible to be something which it 
can procure asmarketing industrial product, it is desirable to 
use sodium water glass of 2 - 4 extent,as more preferably 
Si02A420 (However, M displays alkali metal atom. ) mole 
ratio. 

[0025] 

1 - 6 weight% are desirable as Si02 concentration of aqueous 
solution. 

When SiOiConcentration exceeds 6 weight%, increased 
viscosity of solution inside the ion-exchange resin column 
column becomes considerable and becomes difficuh to treat. 

On one hand, when Si02Concentration is under 1 weight%, 
water content in reaction mixture increases, productivity 

decreases. 

In addition, inside of adding feed liquid, in order to prevent 
thecohesion & precipitation of silica fine particle with pH 
decrease of solution,may add alkali of necessary amount on 

occasion. 

[0026] 

As aikoxysilane, be able to use tetramethoxy silancs 
tetraethoxysilane. tetrapropoxy silane> tetra-n- butoxy 
silane, tetra-s-butoxy silane and tetra-t- butoxy silane etc, it is 
good even with oligomer which these aikoxysilane condense, 
with alone, or mixing these aikoxysilane, it uses. 



Page 14 Paterra Instant MT Machine Translation 



JP2001354408A 

[0027] 

V - K 4" V - h* *4 ^ » i* I ^ # * ti ^ 

sio^i ^ju^fcij siOi izmnLxmtL<it 

0.001-0.1 "EJl/^A. J:"-JiT*L<li 0.001-0.05 =E 



[0028] 

4'<7)v-K«i^;%«tt:cDJtSSiS(-J*J«i^ 



^Oi-. 60 deg C JilT> 5lF*L<li 40 deg C JUT 
[0029] 

tzlblztitf^L<lt 1-24 Btfel. 70 deg C iil±(D 



^.mo7K'Am^^Lxiy'}timu=f(Dm^^'^i 

[0030] 



2001-12-25 

In these alkoxysilane tetraethoxysilane being inexpensive , it 
is desirable. 

It is good using alkoxysilane that way, diluting with solvent, 
adding,it is not concerned. 

Furthermore, after partially hydrolysis doing with water, it is 
good using. 

[0027] 

In order for excess active silicic acid or alkoxysilane which 
forms new seed particle not to existin seed liquid, converting 
to Si02per mole Si02 which is included in seed particle 
agglomeration body in seed liquid, it drips addition rate to 
seed liquid where feed liquid which consists of at least one 
kind being chosen from active silicic acid aqueous solution 
and alkoxysilane is heated, with velocity of preferably 
0.001--0. 1 mole per minute^ more preferably 0,001-0.05 
mole per minute. 

When it drips with velocity which exceeds this range, seed 
particle which new monodisperse is done forming, besides 
particle diameter distribution is designated as the broad, pore 
volume it decreases. 

[0028] 

In addition, addition quantity of feed liquid depends on 
specific surface area (primary particle diameter ) of the seed 
particle agglomeration body in seed liquid which is used, 
primary particle diameter adds SiOi corresponding fraction 
whichis necessary in order to grow to desired specific surface 
area making use of active silicic acid aqueous solution or 
alkoxysilane. 

In order for condensation not to advance before adding to 
seed liquid,adds actiye silicic acid aqueous solution and 
alkoxysilane which it adds, with temperature of 60 deg C or 
less and below preferably 40 deg C is desirable. 

[0029] 

After addition end of feed liquid, cooling that way, it is a fully 
stability, but condensation of silicic acid even in order to 
completefurthermore one which heat treatment is done 
compared to particle diameter distribution of silica fine 
particle becomes narrow with temperature of preferably 1-2 4 
hours > 70 deg C or greater. 

silica fme particle dispersed liquid which it acquires in. this 
way, removing the excess moisture, concentrates silica fine 
particle, it is desirable , can use the evaporator and 
ultrafiltration membrane etc. 

[0030] 

In addition it is good decorating surface of fine particle which 
isacquired making use of silane coupling agent also it is 
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possible to decorate the silica surface and, making use of 
polymer, metal oxide, metal hydroxide v cation forming 
agent, boundary surfactant, amine or other various 
compound, togive various functionality. 

[0031] 

On one hand, when producing silica fine particle dispersed 
liquid with theabove-mentioned method, like below it can 
produce dispersion of the seed liquid, namely seed particle 
agglomeration body which is used with method. 

first method which produces seed liquid is method which at a 
time the trace drips above-mentioned active silicic acid 
aqueous solution vis-a-vis water which isheated. 

heating temperature of water where active silicic acid is added 
50 deg C or greater is desirable,it is a more preferably 70 deg 
C or greater. 

When temperature is low, condensation velocity of silicic acid 
is slow,production efficiency of seed liquid decreases. 

In addition, pH of water is 8 or fewer, more preferably 7 or 
less, it is desirable. 

When pH exceeds 8, cohesion of seed particle which it occurs 
withcondensation of silicic acid does not advance to fully , 
when you useas seed Hquid silica fine particle which had 
sufficient pore volume is not acquired. 

In addition frequency which is offered to grovrth of existing 
seed particle without active silicic acid which is added 
forming new seed particle increases, theefficiency which 
produces seed Hquid decreases. 

[0032] 

In addition, advance of cohesion of seed particle depends on 
SiOzSolid component concentration, and heating time in 

solution largely. 

active silicic acid quantity which is added in namely, hot 
water increases, as pH of solution decreases following 
destined for isoelectric point (Approximately pH 2.2 ) of the 
silica, in addition heating time from starting addition time of 
active silicic acid aqueous solution becomeslong, cohesion of 
seed particle advances. 

Therefore, added proportion of active silicic acid aqueous 
solution and water and addition rate to the hot water of active 
silicic acid aqueous solution after standing on these tendency, 
are set to the optimum value. 

In addition, when using, as extent seed liquid which cohesion 
of the seed particle advances when it grew with identical 
condition, average secondary particle diameter becomes the 
large particle diameter, there is a tendency which pore volume 
increases. 
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But when cohesion of seed particle advanced excessively, it 
causes theprecipitation of gelation ^ seed particle 
agglomeration body of solution, adds alkali and it isstabilized 
as colloid it not to be possible, it becomesunsuitable as seed 
liquid. 

[0033] 

second method which produces seed liquid is method which 
heats theabove-mentioned active silicic acid aqueous solution. 

As active silicic acid aqueous solution I - 6 weight% are 
desirable as Si02Concentration, active silicic acid aqueous 
solution whichis a more preferably 2-5 weight% and a pH 
2-4 is desirable. 

heating temperature of active silicic acid aqueous solution 40 
deg C or greater is desirable. 

Under 40 deg C condensation velocity of silicic acid is slow, 
production efficiency of seed liquid decreases. 

[0034] 

In addition, advance of cohesion of seed particle depends on 
Si02Converted concentration and heating time in active silicic 
acid aqueous solution largely. 

concentration of namely, active silicic acid aqueous solution 
is high, cohesion of extent and seed particle where heating 
time becomes long advances quickly. 

When using, as extent seed liquid which cohesion of seed 
particle advanceswhen it grew with identical condition, 
average secondary particle diameter becomes large particle 
diameter, there is a tendency which pore volume increases. 

But when cohesion of seed particle advanced excessively, it 
causes the gelation of solution, adds alkali and it is stabilized 
as colloid it not to be possible, it becomes unsuitable as seed 
liquid. 

[0035] 

With first method or second method which produces 
above-mentioned seed Iiquid,advance of cohesion of seed 
particle it is not a linear vis-a-vis the reaction time, there is a 
tendency which exponent series is advanced, cohesion of seed 
particle advances excessively into short time, gelation 
orprecipitation of solution is caused, is. 

You can lighten this phenomena by fact that gelation 
prevention medicine isadded when producing seed liquid. 

water soluble organic solvent is known as gelation prevention 
medicine, but alcohol most to use isdesirable easily. 

If water solubility is high as types of alcohol be able to use, it 
canillustrate methanols ethanoK isopropyl alcohols n- 
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propyl alcohoU n-butanoK isobutanoK t-butanoK 
ethyleneglycoK propylene glycoK glycerine etc, but 
removal from silica fine particle dispersed liquidbeing easy 
with low boiling point , methanols ethanoK isopropyl 
alcohoK n- propyl alcohol which at same time is a low cost 
is desirable. 

[0036] 

With first method which produces above-mentioned seed 
liquid as addition method of alcohol, it is good adding 
beforehand in hot water and, beforemoving to growth step of 
seed liquid it is good adding,, but inorder to produce silica 
fine particle dispersed liquid where pore volume is 
large,cohesion of seed particle is advanced, because it is 
necessary , Immediately before moving to. growth step it is 
good to add. 

Being similar even with second method which produces seed 
liquid, it is goodadding beforehand in active silicic acid and, 
before moving to growth step it is good adding,, but in order 
to produce silica fine particle dispersed liquidwhere pore 
volume is large, immediately before moving to growth step it 
is good to add. 

added proportion of alcohol is 10 - 300 parts by weight 
vis-a-vis silica solid component in the solution, it is desirable . 

[0037] 

Regarding about above-mentioned 1 st and 2nd seed liquid 
production X, when the alkyl ammonium salt is added, 
cohesion of seed particle is promoted, there is a benefit where 
production time of seed liquid is shortened. 

Furthermore, it can acquire also effect to which stability of 
the silica fine particle dispersed liquid becomes high with 
addition of alkyl ammonium salt. 

When alkyl ammonium salt is not added, as finally 
concentration of silica fine particle dispersed liquid which is 
acquired becomes high, viscosity risessuddenly, when 
depending, gelation does among short time, is. 

But, adding alkyl ammonium salt, when it draws up silica fine 
particle dispersed liquid,greatly you can lighten that kind of 
phenomena. 

[0038] 

As alkyl ammonium salt which it adds especially it is not 
limited, methyl ammonium salt^ ethyl ammonium salts 
propyl ammonium salts butyl ammonium salts lauryl 
ammonium salt> stearyl ammonium salt or other monoalkyl 
ammonium salts dimethyl ammonium salts diethyl 
ammonium salt or other dialkyl ammonium salts trimethyl 



Page 18 Paterra Instant MT Machine Translation 



JP2001354408A 

XxT'J;Ut-'J^5^;i'7'>^-'^A^, vXt^T'J 

A^, yyu+yi/'Oi;;!/ 

ZtVb(DT;ix^;UT>^-'l7Ait(D45r'7"h^ 
T^U+^UT^^-OAigliJamA^^t^COr-JT 
*L<. *tlC^I»7>5^;U7>^-'t7A^A<»*L 

i^h^>^-ll'T>^-':7A^$fi|fflLfeli^lC 
[0039] 

7JU4^;U7'>^-'!7AiS(D-^*nl:i:LTtt, v 
SiOa^WMilCj^LT. 0.05-1% 

7;i'^;i/T>^-'t'AiM(0;^»D:J3;ii:L 
rii, m 1 <Dv-K^gS{Jt:^;^lCfcL^TIifl?l7J< 
tfl^a&bA^Ci^^iDLrfcX:^;* . m 2 (Dv— K 

[0040] 

7 > * 7j< I c ^ jjp u r *D * » «i -r ^ J£ -e 

'So 

•Th5-n-'?h+VV7>. Th-7-sec-'?h4^v 

ZtLb<7)7;U3^vv7>(D*-eiixh7Xh^ 
[0041] 

TJU=i+v->5>ro*D7X^3-fi?(D;^;4tLTI*. 
»;aL/-c7k4'lCT>lH]^vv^:/^'>MO*0^ 
tot^:^;* . $>§L^tt7ki:7;^3+->v^>^;g 
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ammonium saltx triethyl ammonium salt or other trialkyi 
ammonium saltv tetramethyl ammonium salt^ tetraethyl 
ammonium saltv lauryl trimethyl ammonium salt^ stearyl 
trimethyl ammonium saltv distearyl dimethyl ammonium 
salt^ alkyl benzyl dimethyl ammonium salt^ or other 
tetraalkyl ammonium salt etc is illustrated. 



Because tetraalkyl ammonium salt effect is high in these alkyl 
ammonium salt, it is desirable, theespecially tetramethyl 
ammonium salt is desirable. 

When tetramethyl ammonium salt is used, also effect which 
raises stability besidesand final silica fine particle dispersed 
liquid where flocculation promoting effect of seed particle 
isacquired with addition of trace amount is satisfactory. 

[0039] 

As addition quantity of alkyl ammonium salt, 0.05 - 1% is 
added vis-a-vis Si02 conversion weight which is included in 
active silicic acid aqueous solution which is used 
whenproducing seed liquid, is desirable. 

In addition, as addition method of alkyl ammonium salt, 
method of adding in the hot water beforehand regarding first 
seed liquid manufacturing method, method which is added in 

active silicic acid aqueous solution beforehand regarding 
second seed liquid manufacturing method is desirable. 

[0040] 

method of third which produces seed liquid, adding 
alkoxysilane towater, is method which hydrolysis is done. 

alkoxysilane which it adds be able to use tetramethoxy 
silancs tetraethoxysilane^ tetrapropoxy silane^ tetra-n- 
butoxy silane, tetra-s-butoxy silane and tetra-t- butoxy si lane 
etc, it is good even with oligomer whichthese alkoxysilane 
condense, or mixing these alkoxysilane with alone, it uses. 



In these alkoxysilane tetraethoxysilane being inexpensive , it 
is desirable. 

[0041] 

As method of hydrolysis of alkoxysilane, method at a time 
trace of adding alkoxysilane in underwater where it heats. Or 
mixing water and alkoxysilane, it takes any of method which 
temperature rise it does, it is possible . 
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Regarding to method of former, heating temperature of water 

where the alkoxysilane is added 40 deg C~100 deg C is 
desirable, 70 deg C~100 deg C furthermore aredesirable. 

temperature under 40 deg C hydrolysis rate is slow, 
production efficiency of seed liquid the greatly decreases. 

In addition when temperature exceeds 100 deg C, there are 
also timeswhen bumping phenomena of ethanol which is 
formed with hydrolysis is caused. 

[0042] 

In addition, pH of water is 8 or fewer^ more preferably 7 or 
less, it is desirable. 

When pH exceeds 8, cohesion of seed particle which it occurs 

with hydrolysis of alkoxysilane does not advance to fully , 
when you use as seed liquid silica fine particle which had 
sufficient pore volume is not acquired. 

[0043] 

In addition, regarding to method of the latter, proportion of 
thewater for alkoxysilane, silicon per mole SO'-SOO mole> 
which is included in alkoxysilane furthermore is preferably 
1 00-400 mole, it is desirable . 

With when hydrolysis was done with water under silicon per 
mole 50 mole which is contained in alkoxysilane cohesion of 
particle to be promotedby excess, because coarse, large 
secondary particle forms, it is unsuitable. 

When water of silicon per mole exceeds 800 mole 
conversely,because collision frequency of primary particle in 
aqueous solution relatively islittle secondary particle is not 
formed. 

[0044] 

In addition, it does not add in each case of acid catalyst^ 
base catalyst at time ofmixture of alkoxysilane and water it is 
desirable. 

When these are added, secondary particle which has suitable 
degree of agglomeration after hydrolysis cannot be acquired. 

hydrolysis time between 3-40 hour is desirable, range of 24 
hours is moredesirable from 6 hours. 

Under 3 hours condensation of active silicic acid which 
hydrolysis is done the desired effect cannot be acquired not to 
be done in fully. 

When hydrolysis time exceeds 40 hour, cohesion of particle 
advances toomuch, dispersion are times when gelation it does. 

[0045] 
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[0046] 

ti3mtL<. C(Dli^E*)lcv-K;gi:LT:$: 
SIWlcfl6ffl-r'5C:i:A<T-#So 

[0047] 

^mBi)< 100mV400mVg , ffl # S A< 
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method of 4 th which produce seed liquid is any^ of wet 
method silica^ dry method sihca or method which pulverizes 
these blend with mechanical means. 

With nitrogen adsorption method specific surface area 300 
mVg~ 1 OOOm^/g. and pore volume pulverizing any ^ or these 
blend of wet method silica> dry method silica of 0.4 
ml/g-2.0 ml/g^ preferably 0.5 ml/g~2.0 ml/g with a some 
mechanical means, seed liquid can be produced. 

Because dry method silica pulverization is easier, as silica it 
isdesirable. 

[0046] 

As mechanical means, you can list ultrasonic homogenizer^ 
pressure type homogenizer^ Nanomizer^ high speed 
rotation milk roller milK canister drive media milk media 
milK jet milU sand grinder or other mechanical technique, 
combining these means you are good. 

It pulverizes silica which is dispersed to water wet milling, 
itis desirable , in this case it can use for this invention as the 
seed liquid at once. 

When it pulverizes with dry type, dispersing silica which 
ispulverized to water, if necessity doing wet milling , it makes 
the seed liquid. 

[0047] 

With nitrogen adsorption method specific surface area 100 
m^/g-400mVg^ pore volume in silica fine particle dispersed 
liquid which silica fine particle of 0.5 ml/g~2.0 ml/g disperses 
to colloidal, with dynamic light scattering method the main 
peak of weight conversion particle diameter distribution 
which was measured making use of laser grain size meter isa 
range of 10 nm-70 nm above, by using manufacturing 
method of silica fine particle dispersedliquid with 
manufacturing methods of above-mentioned seed liquid and 
growth of the seed liquid, At same time standard deviation 
being 10 nm or less , it is 80% or more of thecumulative total 
weight to which integrated weight of main peak includes peak 
other than main peak, sharp silica fine particle dispersed 
liquid of particle diameter distribution can beproduced. 

[0048] 

Furthermore, with this invention with nitrogen adsorption 
method specific surface area 100 mVg-'400mVg^ pore 
volume in the silica fine particle dispersed liquid which silica 
fine particle of 0.5 ml/g'-2.0 ml/g disperses to the colloidal, 
absorbance in wavelength of 560 nm in solid component 
concentration 1 .0 weight% with 0.3 or less , high transparency 
where absorbance at same time in solid component 
concentration 10.0 weight% is 0.3 or less silica fine particle 
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[0049] 
[0050] 

LT 1^200 ««gP. »*L<I± 10-100 «*Sffi 
[0051] 

mm\^ 'km\mm\. 
tiPis^'j. mm\\. %'^^\\. ;»js»j. 

^^/ctia^ij. mum. rs/w 



dispersed liquid can be produced. 
[0049] 

silica fine particle dispersed liquid which is produced by this 
invention , with theinfinitesimal particle diameter has high 
pore volume, furthermore sharp particle size distribution or 
has transparency which is superior. 

This kind of silica fine particle is ideal in ink-receiving layer 
offer example ink jet recording sheet. 

Namely quickly be able to absorb ink of large amount, gloss 
of surface of receiving layer is high, vivid full color image 
where color concentration isdense can be acquired by using 
for ink-receiving layer. 

In addition, because connection between primary particle is 
firm, also the resistance for destruction of agglomerated state 
with strong capillary force at time of coating drying is strong, 
dry paint film where crack is less can beacquired. 

Furthermore, pore volume in invention of this application 
means total pore volume of capillary of pore diameter 100 nm 
or less. 

[0050] 

Using aforementioned silica dispersion, for example oxidized 
starch, etherified starch or other starch derivative, 
carboxymethyl cellulose, salt, styrene- diene-based 
latex, acrylic latex, polyester polyurethane type latex, 
vinyl acetate-based latex or other aqueous adhesive, or 
polymethylmethacrylate, polyurethane resin of hydroxyethyl 
cellulose or other cellulose derivative, casein, gelatin, 
soybean protein, completely saponified polyvinyl alcohol, 
partially saponified polyvinyl alcohol, silicon modified 
polyvinyl alcohol, acetoacetyl group modified polyvinyl 
alcohol, styrene-maleic anhydride copolymer, unsaturated 
polyester resin, vinyl chloride-vinyl acetate copolymer, 
polyvinyl butyral. alkyd resin or other organic solvent 
soluble resin, mixing alone or multiple as adhesive, it is used 
for ink-receiving layer in ink jet recording sheet of the this 
invention which is produced. 



These adhesive are used for one M in range of 1 - 200 parts 
by weight, preferably 10-100 parts by weight extent 
vis-a-vis pigment 100 parts by weight. 

[0051] 

Furthermore, it is possible also in ink-receiving layer to add 
cation resin, pigment dispersing agent, thickener, 
crosslinking agent, flow property modifier, foam 
inhibitor, foam suppressant, mold release, blowing 
agent, permeant. coloring dye. coloring pigment. 
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[0052] 

^^CD^1»T**< 2~30g/ni' Jc^fC^ 

AMSTL.^fc 30g/m^J:y^L^t^)15iitA<^g 
[0053] 

[0054] 



i-'^l^miz&mLX^iftiRi±±ii^'rTot<DX' 

[0055] 



fluorescent whiteners antiseptic^ biocide^ waterproofing 
agent etcappropriately. 

[0052] 

ink-receiving layer is formed, in order bar coater> blade 
coater. air knife coater^ gravure 3 one tar, with die 
coater^ curtain coater or other coating system for coating 
amount after drying to become 2-30 g/m^extent at least in 
one surface on support, coating and drying doing coating 
liquid for ink-receiving layer. 

When in association, coating amount is less than 2 g/m^, when 
the recorded image quality decreases, in addition is more than 
30 g/m^ there is apossibility coating strength decreasing. 

[0053] 

In addition, when especially you want to grant high gloss, the 
gloss also to treat ink-receiving layer it is possible. 

As gloss treatment method, copying recording surface to 
support making use of molding surface which possesses fixed 
smooth, you can list or other method (casting methods film 
transfer method etc) which can. 

[0054] 

As method of cast treatment, wet method, there is a gelling 
method and a Liu method. 

wet method while to wet condition being gloss-manifesting 
layer which was painted on base paper pressing on mirror 
surfaced drum aspect which said gloss-manifesting layer is 
heated, issomething which finishes strong luster. 

gelling method while gloss-manifesting layer which was 
painted on base paper is a wet condition this 
gloss-manifesting layer contacting gelling agent bath, 
pressing gloss-manifesting layer which it makes gelled state 
in heated drum surface, is something which finishes strong 
luster. 

After Liu ^o<t method drying gloss-manifesting layer of 
wet condition once, in the wetting liquid after contacting, 
pressing for second time in heated drum surface, itis 
something which finishes strong luster. 

In addition, when it provides ink-receiving layer by painting 
and drying doing in the film or other smooth molding surface, 
copies to support (When it possesses other ink-receiving layer 
in support, other ink-receiving layer ), molding surface it uses 
method which peelsoff high gloss which is equal to silver salt 
photograph is obtained, being possible, it is a desirable 
embodiment. 

[0055] 

flexibility sheet and possess inorganic glasSs metaU plastic 
or other high smooth surface drum and the sheet which 
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^JJ^^il'lSgSCCoulter SA3100plus 
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cellophane. polyElens polypropylene, flexible polyvinyl 
chloride, hard polyvinyl chloride, polyester or other plastic 
film, polyethylene laminated paper, glassine paper, 
impregnated paper, vapor deposition paper or other paper 
and such as metal foil, synthetic paper which possess high 
surface smoothness as material which is used for molding 
surface, possess areappropriately used. 
Especially, from exfoliation suitability or other viewpoint of 
production step and molding surface and recording layer, 
polymer film (polyethylene, polypropylene, polyester etc), 
metal drum which possesses highly flat smooth surface 
isdesirable. 

As for molding surface one which is a smooth with objective 
which grants gloss is desirable, as for surface roughness 
(Japanese Industrial Standard JIS B-0601 ) of molding 
surface, Ra 0.5;mu m or less is desirable, to be more desirable 
Rais 0.05;mumor less. 

Furthermore controlling surface roughness, it can give semi 
gloss pitch or other texture, it is possible . 

[0056] 

[Working Example(s)] 

In detail below, this invention furthermore you explain with 
Working Example , but measurement method of test item 
which is stated in Working Example and Comparative 
Example is as follows. 

[0057] 

It dried (specific surface area, pore volume, pore diameter 
measurement method of silica fine particle ) silica fine 
particle dispersed liquid with 105 deg C, 2 hours vacuum 
outgassing aflerdoing, it measured with 200 deg C making use 
of gas adsorption method specific surface area * pore 
distribution measuring apparatus {SA31 00 pi us type of 
Coulter supplied }, specific surface area, pore volume, 
pore diameter distribution of powder sample which is 
acquired, as pretreatment. 

nitrogen was used as adsorbed gas. 

specific surface area used value which was sought with BET 
method , pore volume used value of total pore volume of 
capillary of pore diameter 100 nm or less. 

As for pore diameter, it made pore diameter of maximum 
volume fraction in pore distribution curvewhich with 
BJmethod H of desorption isotherm was sought fi-om analysis. 

[0058] 

With (average secondary particle diameter measurement 
method of silica fine particle ) dynamic light scattering 
method silica fine particle dispersed liquid was measured with 
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[0060] 

m 10 «M%(7)SvU*?S^T5Jic5«<!:L. C(D 

C(tt)^^bS. Sp°n«:PVA-140H](7> 6%7K;t 
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the state which in flilly is diluted with distilled water making 
use of the laser particle size analyzer (Otsuka Electronics 
Co.,Ltd. make and trademark LPA3000/31 00 ). 

average secondary particle diameter used value which is 
calculated from analysis whichuses cumulant method. 

In addition, it sought weight conversion particle diameter 
distribution and its peak position particle diameter from 
particle diameter distribution which iscalciilated by histogram 
method. 

[0059] 

It measured each absorbance in 560 nm of silica fine particle 
dispersed liquidwhich in (absorbance method of silica fine 
particle dispersed liquid) solid component concentration 1 
weight% and 10 weight% with distilled water is concentrated 
withdilution or evaporator, making use of spectrophotometer 
{Hitachi, Ltd. make and U-2000 type double beam 
spectrophotometer }. 

[0060] 

(Compilation and evaluation method of silica fine particle 
coating ) silica fine particle dispersed liquid was designated as 
dense silica fine particle dispersed liquid of solid component 
concentration 1 0 weight% making use of evaporator, vis-a-vis 
this dispersion 6% aqueous solution of complete saponified 
polyvinyl alcohol {Kuraray Co. Ltd. (DB 69-053-6750 ) 
make, tradename: PVA-140H } 25 solid component parts by 
weight paint which ismixed was drawn up vis-a-vis silica 
solid component 100 parts by weight. 

This paint was painted in order on transparent polyethylene 
terephthalate film {Toray Industries Inc. (DB 69-053-5422 ) 
make, tradename: Lumirror 100-Q80D } of thickness 100 ;mu 
m which is a substrate with dried weight for coated amount to 
become 5 g/m^ and 25 g/m^, bar . 

coated amount as for sheet of 5 g/m^ dried with 100 deg C, 
sheet of coated amount 25g/m^ dried with temperature of 40 

deg C. 

Vis-a-vis sheet of coated amount 5g/m^, evaluation of light 
transmittance^ haze^ 75-degree gloss was done. 

In addition, when printing state of crack of coating layer 
and,with ink jet printer vis-a-vis sheet of coated amount 
25g/m^, ink absorbancy evaluation was done with visual. 

[0061] 

Following light transmittance of (light transmittance 
measurement method of silica fine particle coating ) silica 
fine particle coating (coated amount 5g/m^ ) to JIS standard 
K7105, it measured. 
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[0062] 

Following haze of (haze measurement method of silica fme 
particle coating ) silica fine particle coating (coated amount 
5g/m^ ) to JIS standard K7105, it measured. 

[0063] 

Following 75 deg gloss of (75 deg gloss measurement 
methods of silica fme particle coating ) silica fme particle 
coating (coated amount 5g/m' ) to JIS standard P8142, it 
measured. 

[0064] ^ 

state of crack of (state of crack of silica fme particle coating ) 

silica fme particle coating (coated amount 25g/m^ ), with 

visual evaluation was done in next 5 steps. 

Completely there are not 5 points: crack *crack. 

Crack has entered into portion of 4 points: coating layer. 

Crack has entered into entire surface of 3 points: coating 

layer. 

When crack occurs in 2 points: entire surface, touches to 
surface fragment peelsoff. 

crack occurs in 1 point: entire surface, while drying fragment 
has peeled off in natural. 

[0065] 

With superfine specialty paper recommendation setting 
printing mode of ink jet printer (Epson make and PM-700C ), 
image ("high resolution color digital standard image data 
ISO/JIS-SCI D " pl3. image title: fruit basket. pl4. image 
title: candle. Zaidan Hojin Japanese Standards Association 
issue) of 2 kinds of ISO-400 was printed in (ink absorbancy 
of silica fine particle coating ) silica fine particle coating 
(coated amount 25g/m' ), with the visual image quality 
evaluation was done in next 5 steps. 
There is not overflow of 5 points: ink, boundary section of 
color andhas been clear, screen tint part are uniform. 
There is not overflow of 4 points: ink. Boundary section of 
color has become blurred somewhat. 
Overflow of 3 points: ink being screen tint part, it is 
conspicuous more orless. 

Overflow of 2 points: ink is conspicuous in entire, image 
hasfailed partially. 

1 point: ink is not absorbed for most part, image has 
failedcompletely. 

[0066] 

Working Example 1 
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distilled water was mixed to sodium silicate solution 
{Tokuyama Corporation (DB 69-057-1716 ) make, three 
silicon acid soda } of (Manufacturing active silicic acid 
aqueous solution ) Si02Concentration 30 weight%s 
Si02/Na20mole ratio 3.1, rare sodium silicate aqueous 
solution of SiOzConcentration 4.0 weight% was manufactured. 

This aqueous solution, leading to column where hydrogen 
type cationic ion exchange resin {Mitsubishi Chemical 
Corporation (DB 69-056-6740 ) make, Dia-ion SK-IBH } is 
filled, itmanufactured active silicic acid aqueous solution. 

As for Si02Concentration in active silicic acid aqueous 
solution which it acquires as for 4.0 weight%^ pH 2.9was. 

In addition, Na2 Oconverted concentration was 0.1 weight % 
or less. 

[0067] 

In glass reactor of 5 liter which have (Manufacturing seed 
liquid ) reflux condensor^ mixers thermometer, distilled 
water of 500 g was heated to 100 deg C. 

While maintaining this hot water at 100 deg C, total 450g it 
added theabove-mentioned active silicic acid aqueous solution 
with velocity of 1.5 g/minute, manufactured the seed liquid. 

property of seed particle agglomeration body in this seed 
liquid is shown in Table 1 . 

[0068] 

In (Manufacturing silica fine particle dispersed liquid and 
drawing up silica fine particle coating ) above-mentioned 
glass reactor, 0.015 mole it added ammonia vis-a-vis 
above-mentioned seed liquid of 950 g and was 
stabilizedjheated to 100 deg C. 

Vis-a-vis this seed liquid, above-mentioned active silicic acid 
aqueous solution total 550g was addedwith velocity of 1.5 
g/minute. 

After addition ending of active silicic acid, maintaining 

solution that way at 100 deg C, it did 9 hours heating and 
refluxing, acquired silica fine particle dispersed liquid. 

As for dispersion with transparent solution which has bluish, 
pH was7.2. 

properties of this silica fine particle dispersed liquid in Table 
2, properties of said silica fine particle coating is shown in 
Table 3, 

said silica fine particle coating and high luster was degree of 
high transparency. 

In addition, amount of absorbed ink in inkjet printing which 
uses this coating acquiredwith fully , result of high resolution 
printing. 



Page 27 Paterra Instant MT Machine Translation 



JP2001354408A 



2001-12-25 



[0069] 

mmmi . 

mm 1 ii5]i:v-K;'S950gicjtfL(^*)h^A'Ti{ 

H-§-iiKV-^*(Si02;ijt 30%)1.2g^3l*LS 
100 deg C iCjaSLfco 



LSs/'^CDmrnX^-Bti 550g ^^JPLfco 
deg C (CiSor 7 0#rBl»QSftil?)it* ^Tl^. vU±l1S(C 



[0070] 

-e. HjSfiW 1 i:l^i:;5t4^^^7K;#;« 400g $ 2 

deg alri(D&J§.X 100 deg C STr^imLv -^rCT) 
^ 40 ^^fel 100 deg C V^mL. V-K;S*Pii 

1 iZf^to 

400g CD±fHv-K;^l^>t^L7>^-7^ 0.1 ^ 
)immLX^%it^-\^s 100 deg C icttSLfco 



transmission electron microscope photograph of silica fine 
particle which it acquires is shown in the Figure 1 . 

primary particle of silica cohering, large number it could form 
secondary particle, itcould verify circumstances which form 
empty gap of large amount. 

[0069] 

Working Example 2 

In same reactor as (Manufacturing silica fine particle 
dispersed Hquid and drawing up silica fme particle coating ) 
Working Example 1, Tokuyama Corporation (DB 
69-057-1716 ) make three silicon acid soda 
(SiOiConcentration 30% ) it added 1.2 g vis-a-vis same seed 
liquid 950g and as Working Example 1 was stabilized, heated 
to 100 deg C. 

Vis-a-vis this seed liquid, above-mentioned active silicic acid 
aqueous solution total 550g was addedwith velocity of 1 .5 
g/minute. 

After addition ending of active silicic acid, maintaining 
solution that way atlOO deg C, it did 7 hours heating and 
refluxing, acquired silica fine particle dispersed liquid. 

As for dispersion with transparent solution which has bluish, 

pH was8.3. 

properties of this silica fine particle dispersed liquid in Table 
2, properties of said silica fine particle coating is shown in 
Table 3. 

When it compares with silica fine particle coating which was 
drawn up with Working Example 1 the clouding it did said 
silica fine particle coating, but in regard to utility it was a 
level whichis not problem. 

amount of absorbed ink in Inkjet printing which uses this 
coating acquired with fiiUy ,result of high resolution printing. 

[0070] 

Working Example 3 

In same reactor as (Manufacturing seed liquid ) Working 
Example 1, with velocity of 2 deg Cper minute temperature 
rise it did same active silicic acid aqueous solution 400g as 
Working Example 1 to 100 deg C, after that kept with40 min 
100 deg C, manufactured seed liquid. 

property of seed particle agglomeration body in this seed 
liquid is shown in Table 1 . 

In same reactor as (Manufacturing silica fine particle 
dispersed liquid and drawing up silica fme particle coating ) 
Working Example 1, 0.1 mole adding ammonia vis-a-vis 
above-mentioned seed liquid of 400 g, being stabilized, 
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itheatedto 100 degC. 

Vis-a-vis this seed liquid, above-mentioned active silicic acid 
aqueous solution total 600g was addedwith velocity of 1 .5 
g/minute. 

After addition ending of active silicic acid, maintaining 
solution that way at 100 deg C, it did 9 hours heating and 
refluxing, acquired silica fine particle dispersed liquid. 

As for dispersion with transparent solution which has bluish, 
pH was6.7. 

properties of this silica fine particle dispersed liquid in Table 
2, properties of said silica fine particle coating is shown in 
Table 3. 

said silica fine particle coating and high luster was degree of 
high transparency. 

In addition, overflow of some ink was verified regarding the 
inkjet printing which uses this coating,, but in regard to utility 
it was a level which is not problem. 

[0071] 

Working Example 4 

In glass reactor of 2 liter which have (Manufacturing seed 
liquid ) reflux condenser ^ mixer ^ thermometer, distilled 

water 960g strong stirring was done, tetraethyl ortho silicic 
acid 60g was added at one time vis-a-vis this. 

Consequently with velocity of 2 deg Cper minute temperature 
rise it did to 95 deg C,it heated kept, under 24 hours strong 
stirring manufactured seed liquid. 

property of seed particle agglomeration body in this seed 
liquid is shown in Table 1 . 

In same reactor as (Manufacturing silica fine particle 
dispersed liquid and drawing up silica fine particle coating ) 
Working Example 1, 0.1 mole it added ammonia vis-a-vis 
above-mentioned seed liquid of 800 g and was 
stabilized, heated to 100 deg C. 

Vis-a-vis this seed liquid, same active silicic acid aqueous 
solution as Working Example 1 total 1 50g was addedwith 
velocity of 1.5 g/minute. 

After addition ending of active silicic acid, maintaining 
solution that way at 100 deg C, it did 2 hours heating and 
refluxing, acquired silica fine particle dispersed liquid. 

As for dispersion with solution which clouding is done, as for 

the pH 6. 1 was. 

properties of this silica fine particle dispersed liquid in Table 
2, properties of said silica fine particle coating is shown in 
Table 3. 
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When it compares with silica fine particle coating of Working 
Example 1, clouding it did the said silica fine particle coating, 
a little, also gloss was inferior, but in regard to utilityit was a 
level which is not problem. 

amount of absorbed ink in inkjet printing which uses this 
coating acquired with fully ,result of high resolution printing. 

[0072] 

Working Example 5 

(Manufacturing seed liquid ) dry method silica {Nippon 
Aerosil Co. Ltd. (DB 69-070-2188 ) make, AEROS IL300 } it 
agitated in 90 g including water 910 g,adjusted dispersion of 
concentration 9%. 

This dispersion two times was treated with treatment pressure 
1500 kg/cm^ making use of the ultrahigh pressure 
homogenizer {Mizuho Kogyo KK make and Microfluidizer 
Ml 10-E/H form }, seed liquid was acquired. 

property of seed particle agglomeration body in this seed 
liquid is shown in Table 1 . 

It diluted (Manufacturing silica fine particle dispersed Hquid 
and drawing up silica fine particle coating ) above-mentioned 
seed liquid 167g with distilled water and aftermaking 500 g, it 
added ammonia 0.1 mole, was stabilized. 

This dilution seed liquid was heated to 100 deg C in same 
reactor as the Working Example 1, same active silicic acid 
aqueous solution as Working Example 1 total 180g was added 
with velocity of 1.5 g/minute vis-a-vis this. 

After addition ending of active silicic acid, maintaining 
solution that way atlOO deg C, it did 90 min heating and 
refluxing, acquired silica fine particle dispersed liquid. 

As for dispersion with solution of white, as for pH 8.2was. 

properties of this silica fine particle dispersed Hquid in Table 
2, properties of said silica fine particle coating is shown in 
Table 3. 

When it compares with silica fine particle coating of Working 
Example 1, clouding it did the said silica fine particle coating, 
also gloss was low, but in regard to utility it was a sufficient 
level. 

amount of absorbed ink in inkjet printing which uses this 
coating acquired with fully ,result of high resolution printing. 



[0073] 

Working Example 6 
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In same reactor as (Manufacturing seed liquid ) Working 
Example 1, distilled water of 500 g was heatedto 100 deg C. 

Vis-a-vis this hot water, same active silicic acid aqueous 
solution as Working Example 1 total 540g was addedwith 
velocity of 1.5 g/minute, seed liquid was manufactured. 

property of seed particle agglomeration body in this seed 
liquid is shown in Table L 

In same reactor as (Manufacturing silica fine particle 
dispersed liquid and drawing up silica fine particle coating ) 
Working Example I, it added ammonia 0.017 mole vis-a-vis 
theabove-mentioned seed liquid of 1040 g and was stabilized, 
heated to 100 deg C. 

Vis-a-vis this seed liquid, above-mentioned active silicic acid 
aqueous solution total 660g was addedwith velocity of 1.5 
g/minute. 

In this case, with halfway time point which active silicic acid 
aqueous solution 180 g isadded, ammonia 0.017 mole was 
added again. 

After addition ending of active silicic acid aqueous solution, 
maintaining solution that way at 100 deg C, it did 8 -hour 
heating and refiuxing, acquired silica fine particle dispersed 
liquid. 

As for dispersion with solution which clouding is done a little, 
the pH was 6.4. 

properties of this silica fine particle dispersed liquid in Table 
2, properties of said silica fine particle coating is shown in 

Table 3. 

When it compares with silica fine particle coating of Working 
Example 1, clouding it did the said silica fine particle coating 
a little, but in regard to utility a level which is not the problem 
it was. 

In addition, amount of absorbed ink in inkjet printing which 
uses this coating acquiredwith fully , result of high resolution 

printing. 

[0074] 

Working Example 7 

In same reactor as (Manufacturing seed liquid ) Working 
Example 1, distilled water of 500 g was heatedto 100 deg C. 

Vis-a-vis this hot water, same active silicic acid aqueous 
solution as Working Example 1 total 500g was addedwith 
velocity of 1 .6 g/minute, seed liquid was manufactured. 

property of seed particle agglomeration body in this seed 
liquid is shown in Table 1 . 

In same reactor as (Manufacturing silica fine particle 
dispersed liquid and drawing up silica fine particle coating ) 
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Working Example 1, it added ammonia 0.0057 mole vis-a-vis 
theabove-mentioned seed liquid of 570 g and was stabilized, 
heated to 100 deg C. 

Vis-a-vis this seed liquid, tetraalkoxysilane total 20g was 
added with velocity ofO. 1 g/minute. 
After addition ending of tetraalkoxysilane, maintaining 
solution that way atlOO deg C, it did 12 hours heating and 
refluxing, acquired silica fine particle dispersed liquid. 

As for dispersion with transparent solution which a little has 
bluish, the pH was 7.5. 

properties of this silica fine particle dispersed liquid in Table 
2, properties of said silica fine particle coating is shown in 
Tables. 

said siUca fine particle coating was degree of high 

transparency. 

crack occurred in coated surface , but it was correspondence 
possible byfact that it increases addition quantity of complete 
saponified polyvinyl alcohol, ordecreases coated amount. 

amount of absorbed ink in inkjet printing which uses this 
coating acquired with fully ,result of high resolution printmg. 

[0075] 

Working Example 8 

In same reactor as (Manufacturing seed liquid ) Working 
Example 1, distilled water of 500 g was heatedto 100 deg C. 

Vis-a-vis this hot water, same active silicic acid aqueous 
solution as Working Example 1 total 360g was addedwith 
velocity of 1 .5 g/minute, seed liquid was manufactured. 

property of seed particle agglomeration body in this seed 
liquid is shown in Table 1 . 

In same reactor as (Manufacturing silica fine particle 
dispersed liquid and drawing up silica fine particle coating ) 
Working Example 1, above-mentioned seed liquid of 860 g 
was heated to 100 deg C. 

Vis-a-vis this seed liquid, same active silicic acid aqueous 
solution as Working Example 1 which ammonia 0.01 5 mole is 
added total 640g was added with velocity of 1 .5 g/minute. 

After addition ending of active silicic acid aqueous solution, 
maintaining solution that way atlOO deg C, it did 12 hours 
heating and refluxing, acquired silica fine particle dispersed 
liquid. 

As for dispersion with transparent solution which a little has 
bluish, the pH was 8.9. 
V properties of this silica fine particle dispersed liquid in Table 
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2, properties of said silica fine particle coating is shown in 
Table 3. 

said silica fine particle coating and high luster was degree of 
high transparency, but overflow of ink was verified regarding 
inkjet printing which uses this coating. 

But by fact that coated amount is increased, fully be able 
toabsorb ink, result of high resolution printing acquired. 

[0076] 

Working Example 9 

In same reactor as (Manufacturing seed liquid ) Working 
Example 1, distilled water of 500 g was heatedto 100 deg C. 

Vis-a-vis this hot water, same active silicic acid aqueous 
solution as Working Example 1 total 540g was addedwith 
velocity of 2.0 g/minute, seed liquid was manufactured. 

This time, methanol 25 g was added with time point which 
active silicic acid aqueous solution total 360g is added as 
gelation prevention medicine. 

property of seed particle agglomeration body in this seed 
liquid is shown in Table 1 . 

[0077] 

In same reactor as (Manufacturing silica fine particle 
dispersed liquid and drawing up silica fine particle coating ) 
Working Example 1, 0.003 mole adding ammonia vis-a-vis 
above-mentioned seed liquid of 1 040 g, being stabilized,it 
heatedto 100 deg C. 

Vis-a-vis this seed liquid, above-mentioned active silicic acid 
aqueous solution total 460g was addedwith velocity of 2.0 
g/minute. 

In this case, with halfway time point which active silicic acid 
aqueous solution 1 20 g isadded, ammonia 0.006 mole was 
added again. 

After addition ending of active silicic acid, maintaining 

solution that way atlOO deg C, it did 13 hours heating and 
refluxing, acquired silica fine particle dispersed liquid. 

As for dispersion with transparent solution which has bluish, 
pH was6.4. 

properties of this silica fine particle dispersed liquid in Table 
1, properties of said silica fine particle coating is shown in 
Table 2. 

said silica fine particle coating and high luster was degree of 
high transparency. 

In addition, amount of absorbed ink in inkjet printing which 
uses this coating acquiredwith flilly , result of high resolution 
printing. 
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[0078] 

Comparative Example 1 

Other than thing which did not add ammonia when you 
adjusted the silica fine particle dispersed liquid with method 
which is similar to Working Example 1, dispersion reached to 
gelation on dripping middle of active silicic acid aqueous 
solution. 

properties of this gelled product is shown in Table 2. 

This gelled product, specific surface area 874 m^/g and was 
large very, growth of the silica fine particle was not 
advancing to fiilly. 

[0079] 

Comparative Example 2 

0.015 ammonia addition of mole it was not after 
manufacturing the seed liquid, other than thing which adds to 
distilled water which is heated inwhen manufacturing seed 
liquid first it manufactured silica fine particle dispersedliquid 
with method which is similar to Working Example 1. 

As for silica fine particle dispersed liquid which it acquires 
with transparent solution which has somewhat bluish, pH was 
6.6. 

properties of silica fine particle dispersed liquid which it 
acquires in the Table 2, properties of said silica fine particle 
coating is shovm in Table 3. 

As for silica fine particle which is included in this silica fine 
particle dispersed liquid, the pore volume 0.39 ml/g and was 
very little. 

said silica fine particle coating and high luster was degree of 
high transparency, but ink was notfor most part absorbed 
regarding inkjet printing which uses this coating,it was 
unsuitable as inkjet receiving layer, 
transmission electron microscope photograph of said silica 
fine particle is shown in Figure 2. 

As for silica fine particle which is included in this silica fine 
particle dispersed liquid, the cohesive structure of kind of 
multiple primary particle which is seen in Figure 1 was not 
formedfor most part. 

[0080] 

Comparative Example 3 

ammonia of 0.015 mole was added vis-a-vis same active 
silicic acid aqueous solution lOOOg as the Working Example 
1. 

This time pH of active silicic acid aqueous solution from 2.9 
rose to 7.5. 
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[Si] 









(nm) 


(mVg) 


(ml/g) 


(nin) 




t84 


832 


0,60 






164 


832 


0.60 


4 




113 


480 


0.91 


7 




18d 


314 


1.44 


25 




124 


333 


1^0 


25 




303 


578 


1.00 


7 




217 


691 


0.85 


6 




149 


748 


0.55 


3 




175 


898 


0.66 


4 
























- 









In same reactor as Working Example 1, distilled water of 500 
g was heated to 100 deg C, above-mentioned active silicic acid 
aqueous solution of total lOOOg was added with the velocity 
of 1.5 g/minute vis-a-vis this hot water. 

After addition ending of active silicic acid, maintaining 
solution that way at 100 deg C, it did 13 hours heating and 
refluxing, acquired silica fine particle dispersed liquid. 

As for silica fme particle dispersed liquid which it acquires 
with transparent solution which has somewhat bluish, pH was 
7.9. 

properties of silica fme particle dispersed liquid which it 
acquires in the Table 2, in addition properties of said silica 
fine particle coating is shown in Table 3. 

As for silica fine particle which is included in this silica fine 
particle dispersed liquid, the pore volume 0.41 ml/g and was 
very little. 

said silica fine particle coating and high luster was degree of 
high transparency, but ink was notfor most part absorbed 
regarding inkjet printing which uses this coating,it was 
unsuitable as inkjet receiving layer. 

[0081] 

[Table 1] 



[0082] 
CS2] 



[0082] 
[Table 2] 
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[Table 3] 
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[S3] 



[00841 



[0084] 

As been clear from Table 2, silica fine particle which is 
acquired with the Working Example in each case pore volume 
is large, is dispersed to underwater instability in addition as 
colloid. 

Especially, seed liquid is manufactured making use of active 
silicic acid and the alkoxysilane, regarding to method which 
produces silica fine particle dispersedliquid, clarity is high, 
particle diameter distribution can acquire sharp dispersion. 

Furthermore, when coating was drawn up making use of this 
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-So 

[g|2] 



Drawings 



kind of silica fine particle dispersed liquid, satisfactory inkjet 
receiving layer of ink absorbancy can beformed. 

When silica fine particle which is acquired from Working 
Example pore volume is large,dries in each case it becomes 
film where density is low with porous, mechanical strength is 
disadvantageous of in same way as the silica fine particle of 
Comparative Example 2 where pore volume is small in spite, 
with capillary force when drying crack is difficult to happen. 

This property when producing inkjet recording material, quite 
is beneficial. 

[0085] 

[Effects of the Invention] 

primary particle cohering, infinitesimal porous secondary 
particle which was formed hasdispersed silica fine particle 
dispersed liquid which is produced with this invention,to 
colloidal, particle diameter distribution is sharp silica fine 
particle dispersed liquid with transparent. 

receiving layer where color concentration is high with degree 
of high gloss * high transparency be able todo, in for example 
inkjet recording paper by using for ink-receiving layer where, 
this kindof silica fine particle dispersed liquid, forms 
transparent coating with porous coating fabric * by drying in 
substrate, can be formed. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a figure which shows transmission electron microscope 
photograph of silica fine particle in the silica fine particle 
dispersed liquid which is acquired with Working Example 1. 

[Figure 2] 

It is a figure which shows transmission electron microscope 
photograph of silica fine particle in the silica fine particle 
dispersed liquid which is acquired with Comparative Example 
2. 



[Figure I] 
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